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In R-parity violating supersymmetry a gaugino can be produced at HERA by the t-channel exchange of a selectron between the beam positron or electron and an initial quark from the beam proton. In the generic MSSM model the gaugino can decay in a cascade into two quarks and an (anti)lepton. For this model a search in the e ± -channel has been performed with the ZEUS detector using combined e ± p-data of L int = 121 pb −1 . No deviations from the Standard Model have been observed and exclusion limits on parameters of the MSSM have been set. Assuming the GMSB model with the gravitino as lightest supersymmetric particle and the neutralino as next-to-lightest supersymmetric particle, the neutralino decays into a gravitino and a high-energy photon. For this model searches have been performed with the H1 detector using e + p-data of L int = 64.3 pb −1 and e − p-data of L int = 13.5 pb −1 and with the ZEUS detector using e + p-data of L int = 65.1 pb −1 . No deviations from the Standard Model have been observed and limits on the selectron and neutralino masses have been set. Additionally, limits on the R-parity violating Yukawa coupling have been derived in the search performed with the H1 detector.
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Introduction
Supersymmetry (SUSY) [1] is a promising extension to the Standard Model (SM) to answer to its open questions. This fermion-boson symmetry predicts a supersymmetric partner (sparticle) to each SM particle with identical mass and quantum numbers, but differing by 1/2 in its spin. The minimal supersymmetric Standard Model (MSSM) introduces the minimum number of new parameters to incorporate SUSY into the Standard Model. SUSY has to be broken at present experimental energies, since no sparticles have been observed yet. Various SUSY breaking mechanisms are under discussion, and the choice is essential for the sparticle mass spectrum. In Gauge Mediated SUSY Breaking (GMSB) models, the gravitino is the lightest sparticle.
SUSY introduces a new discrete, multiplicative quantum number, the R-parity
which is +1 for SM particles and −1 for sparticles. The most generic Lagrangian allows R-parity violation (RPV), where at leading order the term
with the Yukawa couplings λ , λ ′ , λ ′′ and the generation indices i, j, k appears. In this framework, sparticles can be produced singly and decay to SM particles.
As an ep-collider, HERA is highly applicable to probe for λ ′ . The possible RPV SUSY production mechanisms are s-channel squark production [2] and t-channel slepton exchange with gaugino production as shown in Fig. 1 . In the latter case, the cross section depends only on the masses of the gaugino and the exchanges slepton and not on the squark masses. 
Search for RPV Gaugino Production
The ZEUS collaboration has searched for RPV gaugino production within the MSSM framework 1 . It is assumed that the RPV coupling is dominated by λ ′ 111 . The gaugino decays into two (anti)quarks and a lepton from the first generation as shown in the example in Fig. 2 . The signal has been simulated with tan β = 30, large squark masses (Mq = 1 TeV) and degenerate slepton masses 1 No assumptions on the SUSY breaking mechanism are made. (Ml = 100 GeV). The coupling is assumed to be λ ′ 111 = 1. A parameter scan has been performed for the SUSY parameters |µ| < 500 GeV and M 2 < 250 GeV.
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In the e ± -channel one expects events with high transverse energy, two jets with high transverse momenta and one e ± -candidate. The main SM background are neutral current deep inelastic scattering di-jet events. The found data events have been classified using a multi-variate discriminant method [3] with seven variables. As shown in Fig. 3 , no deviations from the Standard Model have been observed in the high-discriminant region and limits on the scanned parameter space are derived. 
Search for RPV Gravitino Production
The H1 and ZEUS collaboration have searched for RPV gravitino production within the GMSB framework with the neutralino as next-to-lightest sparticle, which decays under R-parity conservation viaχ 0 → γG. The slepton and gaugino masses are not related by any model assumption, hence the mass difference
can be small. The accessible couplings are λ ′ 1 j1 , j = 1, 2 in e + p-scattering 2 and λ ′ 11k , k = 1, 2, 3 in e − p-scattering. One expects events with missing transverse momentum, one isolated high-energy photon and one jet. The main SM background are charged current deep inelastic scattering events with radiative or fake photons. In the search performed by the ZEUS collaboration, the signal has been simulated with one set of SUSY parameters in order to optimise the efficiency for this particular set. A parameter scan in the ∆m-m(χ 0 1 ) plane has been performed with 59 GeV≤ m(χ 0 1 ) ≤ 114 GeV. The found data events have been classified using a multi-variate discriminant method [3] with six variables. As shown in 
Summary
Searches for signatures of RPV SUSY have been performed by the H1 and ZEUS collaboration. No deviations from the Standard Model have been observed. In a search for gaugino production in MSSM, ZEUS extends the existing limits from LEP in the M 2 -µ plane. In a search for gravitino production in GMSB, H1 sets limits on m(χ 0 1 ), ∆m and λ ′ for various sets of parameters. For small mass differences between the neutralino and the selectron, m(χ 0 1 ) < 112 GeV is ruled out at 95% CL for λ ′ = 1. Similarly, for small masses of the neutralino m(ẽ L ) < 164 GeV is excluded. Yukawa couplings down to electromagnetic strength (λ ′ 1 j1 = 0.3) are excluded for both masses close to 55 GeV. In a complementary search, the mass limits are extended by the ZEUS collaboration for one particular parameter set with λ ′ = 1.
